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Abstract. Frankliniella occidentalis (Pergande) (Thysanoptera: Thripidae) is an important pest in 
vegetable and ornamental greenhouse crops due their direct damage by feeding and indirect damage 
by vectoring Tomato Spotted Wilt Virus (TSWV). Also, is very well known that they have an 
extremely high resistance to a wide range of insecticide. Thus by monitoring thrips population 
appropriate control plans can be established. Western flower thrips was reported in all greenhouses 
from Cluj County (Romania). In order to assess thrips population dynamic and color preference we 
conducted a research in a plastic greenhouse of 8000 m
2
 placed outside of Cluj-Napoca where the 
main cultivated crops were tomatoes (Solanum lycopersicum) and the main thrips pest found was 
western flower thirps.  During the sample period pest population was monitored weekly using two 
methods: by counting thrips trapped on five different colored sticky cards (blue, yellow, white, red and 
transparent) and by a technique based on leaves tapping. Data analysis showed no correlation between 
traps and tapping method. Blue and yellow traps had the highest attractiveness compared with all the 
others colors and between those, blue proved to be the most effective. 
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INTRODUCTION 
 
 In Europe, Frankliniella occidentalis was brought from America, by plant material 
already infected with eggs or larvae. Its first appearance was registered in 1986 in Germany 
and in 1988 in Netherland. In Romania, Liliana-Oromulu Vasiliu attested the presence of the 
western flower thrips for the first time in greenhouses in 1993 (E. Baniță, 2003). 
The damage caused by this species represents a major problem for many greenhouse owners. 
High fecundity and excessive polyphagia are attributes that have made increasingly difficult 
the control against this type of pest.  
Frankliniella occidentalis feeds on blossoms, leaves and may become predatory. In 
greenhouses it is found all over the year but in fields the populations disappear due to winters 
inappropriate temperatures. Plants and soil from greenhouses represent the source of infection 
for field crops (Vasiliu-Oromul L., 2001). 
 The aims of this study are: to analyze the relation between two monitoring methods, 
color preference and population dynamics. 
 
MATERIALS AND METHODS 
 
 The study was conducted inside an 8000-m
2
-greenhouse enclosure placed outside 
Cluj-Napoca town, where the main cultivated crop was tomato (Solanum lycopersicum) and 
the main pest found was western flower thrips species. Two hybrids of tomato (Rally and 
Norallee) were cultivated.  
 The research started on 10
th
 of February 2012 and ended on 5
th
 of May 2012. During 
the sample period pest population was monitored weekly using two methods: by counting 
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thrips trapped on five different colored sticky traps (blue, yellow, white, red and transparent) 
and by a technique that involved leaves tapping. All traps are commercial available.  
 A Romanian distribution company brought blue traps from Hungary. These are 
mainly produced for different thrips catching. “Raluca Ripan” Institute for Research in 
Chemistry (Cluj-Napoca) produces both yellow and white traps. Orchard owners use white 
traps with pheromones as lures for different pests, but for thrips monitoring they were used 
without pheromone lure. Yellow traps are also marketed for monitoring and for management 
of whitefly, Trialeurodes vaporariorum (Westwood). Red and transparent traps are available 
at regular stationery shops. 
 Before setting, traps were prepared, process that involved: cutting, glue cover, 
hangers’ application. After cutting traps dimensions were: 15 x 10.5 cm – transparent; 15 x 
10.5 cm – red; 11.5 x 10.5 cm – white; 15 x 11 cm – blue; 15 x 10 cm – yellow. All traps, 
except blue, were coated with sticky glue that is also a product of "Raluca Ripan" Institute for 
 Research in Chemistry (Cluj-Napoca). When bought, blue traps were already 
covered with glue. In order to attach the hangers, a 1 cm diameter hole was made to one of the 
trap edges, using a punch. 
 For both Rally and Norallee hybrids, traps were hung up above the crop and distance 
of a trap to the next one was about 4 meters.  
 Monitoring western flower thrips population on Rally hybrid was performed in three 
rows and five traps of each color were set in each row. On Norallee hybrid, thrips were 
monitored in two rows. Traps were replaced weekly and temperature and chemical treatment 
applied were also noted. Traps were put in plastic bags and transferred in laboratory where the 
total number of thrips was counted under the stereo magnifier (Motic SMZ 143). 
 For second monitoring method, ten leaves were shaken toward to a box (16.5 x 24.5 
cm). On the bottom of the box, two sticky traps were placed in order to cover the entire 
surface. The leaves were randomly chosen from plants close to the rows where the traps were 
placed. By tapping the leaves, the thrips were sampled; afterwards the traps were introduced 
in plastic bags, which were previously labeled with the date and tomato hybrid name. 
 During the study period four chemical spraying were applied in week 5, 6, 10 and 11.  
 The statistical analysis was performed using MS EXCEL (Microsoft, U.S.A) and 
XLSTAT 2012 (Addinsoft SARL, France). The relation between colored sticky traps and 
tapping method was determined using linear regression and for color preference one-way 
ANOVA was performed. Before performing ANOVA the data was transformed by 
sqrt(x+0.5). When F was significant, means were separated using Tukey test. 
  
RESULTS AND DISCUSIONS 
 
  Regarding the relation between the sticky traps and the tapping method, data 
analysis indicated no correlation (R
2 
= 0.08, df = 1, P>0.05). Taken separately, on tomato 
Rally hybrid, our results revealed no relation between the two methods (R
2 
= 0.26, df =1, 
P>0.05), the same findings being observed on Norallee hybrid (R
2 
= 0.08, df =1, P>0.05). Our 
data contradicts the results obtained by Jeannine Pizzol et al. in 2010. Their study was 
conducted in south of France in an unsprayed greenhouse rose crop.  
 There are also studies that reported similar results as ours. For instance, in 1991, on 
sweet pepper, Shipp and Zariffa, found no correlation of adult thrips counts in traps and leaf 
samples. Four years later, Allen WR (citated by Pizzol et al., 2010) observed no correlation 
between thrips captured on traps placed on roses and the number of insects on plants placed 
around the traps.  
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 Sticky traps are important tools used to evaluate thrips movement within greenhouse 
(Robb and Parrella, 1991). Monitoring western flower thrips population using different 
colored traps enabled observations on color preference. The data regarding the color 
preferences are shown in table 1 and 2 for each tomato hybrid.  
On Rally hybrid, the mean number of thrips on blue traps was different from all the others 
colored traps (table 1).  
 
Tab. 1 
Mean number of thrips caught in different colored sticky traps, on tomato, Rally hybrid, in 2012, in a 
private greenhouse of Cluj County 
 
Category Mean Groups 
Blue 2.640 A     
Yellow 1.593 
 
B 
 Red 1.298 
 
B C 
White 0.989 
  
C 
Transparent 0.977     C 
Note: comparisons between mean values followed by the same letter are not significantly different for 
P≤0.05  
 
 In relation to Norallee hybrid (table 2), the mean number of thrips on blue and 
yellow traps was different than the other three colors and the blue traps were more effective 
(table 1) when compared to yellow traps. It is interesting the results indicated no difference 
between the mean numbers of thrips caught on yellow traps when compared to red traps. This 
might be due to traps position on the row. No data was reported about the effectiveness of the 
red traps for thrips capturing. Based on our observations in bean, salad and cucumber 
(unpublished data), red traps attracted a great number of insects only when the population 
level was high. 
  
Tab. 2 
Mean number of thrips caught in different colored sticky traps, on tomato, Norallee hybrid, in 2012, in 
a private greenhouse of Cluj County 
 
Category Mean Groups 
Blue 3.955 A     
Yellow 2.553 
 
B 
 Red 1.183 
  
C 
White 1.117 
  
C 
Transparent 1.102     C 
Note: comparisons between mean values followed by the same letter are not significantly different for 
P≤0.05  
 
 Overall, the mean number of thrips indicated the same situation as presented on 
Noralle hybrid (table 3). 
 Comparing those two hybrids it is also observed that a greater number of thrips were 
found in Norallee hybrid as compared to Rally through both tapping and sticky traps methods. 
This, also suggests that Norallee has a higher resistance to thrips attack but data analysis 
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proved that the difference between population levels in those two hybrids is not statistically 
significant (t = 1.25, P>0.05).  
  
Tab. 3 
Mean number of thrips caught on different colored sticky traps, on both Norallee and Rally tomato 
hybrids in 2012, in a private greenhouse of Cluj County 
 
Category Mean Groups 
Blue 3.326 A     
Yellow 2.073 
 
B 
 Red 1.183 
  
C 
White 1.047 
  
C 
Transparent 1.045     C 
Note: comparisons between mean values followed by the same letter are not significantly different for 
P≤0.05???? 
 
 The population dynamics  of western flower thrips recorded in  traps is shown in 
figure 1. On both Rally and Norallee hybrids, it is observed a similar trend of population 
dynamics. It is obvious that the mean number of thrips per trap was low up to week 7 for 
Rally and week 10 for Noralee, then, in both cases, clearly increased up to week 15. It is also 
remarkable that the population decline appeared after chemical treatment. For both tomato 
hybrids the highest number of captured thrips was registered on week 15. In the last two 
weeks of monitoring the population dynamics a slight increasing for Rally as well as for 
Norallee 5 was observed. 
 Regarding the population dynamics of western flower thrips recorded in leaves (fig. 
2), besides adults the number of fallen larvae was taken into account. Larval stages are 
important to be recorded, because they represent the inside source for the next population 
(C.R. Rodrigues-Saona et al., 2010). 
 The mean number of counted thrips by the tapping method for Rally, decreased 
sharply from week 5 to 10. Here, thrips level in leaves reached a peak during week 15.  
In relation to Norallee, the mean number of fallen thrips indicates two peaks. First peak was 
reached before the second chemical treatment, followed by a slight decrease until week 8, and 
the second peak was reached before the third treatment. Overall, the population dynamics on 
leaves as compared with population dynamics on traps shows a downward trend. 
 Both, sticky traps and tapping methods indicated the presence of Frankliniella 
occidentalis species. 
 There are several factors that affect the relationship between the numbers of 
Frankliniella occidentalis on sticky traps and in leaves in greenhouses, such as crop 
composition (Robb, 1989), or the number and the disposition of the sticky trap (Yudin, 1987, 
quoted by Pizzol, 2010). Arévalo and Liburd, 2007, found a greater number of thrips placed 
within or above the canopy of blueberry. For the same host plant, C.R. Rodrigues-Saona et 
al., 2010 found more thrips in traps placed in the middle of the canopy. 
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Fig.1 Mean number (±SEM) of thrips per trap in a private tomato greenhouse, 
in Cluj County, 2012 
 
 As shown in this study, color influences the number of trapped insects, this finding 
being reported also by Finn in 2003. White color was more effective for western flower thrips 
capture in avocado orchards (Hoddle, 2002). Jacquelyn L., et al., 2008, showed that western 
flower thrips was more attracted to white and blue traps, in a study conducted in Arizona, on 
cotton as host plant. It was noticed that females and males of western flower thrips species, 
are differently attracted by trap color. In 2003, C. Mateus et al., observed significant 
differences between sex ratio in blue traps than in white and yellow traps. 
 Another factor that may have an impact to number of thrips per trap, besides color 
was proved to be the shape of the traps. Maininali, B.P., et al., 2010 showed that in circular 
yellow sticky traps with black background were caught more thrips than in traps with a 
yellow background. In a comparative study, Frankliniella occidentalis was more attracted to 
round shape, while Bemisia tabaci (Gennadius) preferred triangle shape (Sangwon Kim, 
2011). 
  Taking into consideration that during the monitoring period four sprays were made, 
it is possible that results were influenced by this fact. 
 
 
 
Fig.2 Mean number (±SEM) of fallen thrips in a private tomato greenhouse, 
in Cluj County, 2012 
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CONCLUSION 
 
 Both, color traps and shaken method indicated the presence of western flower thrips in 
the greenhouse. 
 No relation was found between sticky traps and shaken monitoring methods, on 
tomato Rally and Norallee hybrids.  
 No relation was shown between sticky traps and shaken monitoring methods on both 
tomato hybrids, when data were pulled together. 
 There was no statistical significant difference between the mean number of thrips 
counted on Rally hybrid when compared with Noralee hybrid. 
 In blue and yellow were trapped a greater number of Frankliniella occidentalis 
species.  
 Blue proved to be color preferred on both tomato hybrids, Rally and Norallee. 
 White, red and transparent were less effective in thrips catching. 
 Population dynamics of western flower thrips, in traps, indicated an upward trend. 
 Population dynamics of Frankliniella occidentalis species, on leaves, showed a 
downward trend. 
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